Introduction
Helicobacter pylori (H. pylori) is one of the leading pathogenic factors in the development of gastroduodenal ulceration, dyspepsia and gastric adenocarcinoma. Its role in the emergence of gastroesophageal reflux disease (GERD) is quite unclear and has been the subject of numerous studies. In developed countries, decreasing prevalence of H. pylori infection reduced the peptic ulcer disease and adenocarcinoma of the distal stomach. At the same time, there has been an increase in GERD, Barrett's esophagus, adenocarcinoma of distal esophagus and proximal stomach, suggesting a protective role of H. pylori in the development of esophageal disease.
The term GERD is used to describe symptoms and esophageal mucosal changes, as a result of the reflux of gastric contents into the esophagus. Peptic esophagitis, reflux esophagitis and erosive esophagitis, erosive reflux disease (ERD) are synonyms for GERD with histopathological changes of esophageal mucosa that usually correlate with the symptoms of acid content reflux (1) . Damages of the esophageal mucosa occur due to reflux of gastric contents into the esophagus and the harmful effects of hydrochloric acid and pepsin. The severity of epithelial changes is assessed by the presence of symptoms or endoscopic signs. The majority of patients with GERD present with clinical manifestations of mild to moderate degree of illness.
In recent years, in gastroenterological literature, there has been the term of non-erosive reflux disease-NERD (2) for patients with symptomatic GERD who have no macroscopic mucosal changes during the proximal endoscopy. It is estimated that 50-70% of patients with GERD have NERD (2, 3) .
Adequate assessment of reflux disease solely on the basis of endoscopy is difficult due to the existence of normal endoscopic findings of the esophagus in NERD. Some authors described the histological changes in GERD, so it seems reasonable that the diagnosis of NERD can be set by taking a biopsy during endoscopy. In the last three decades, there have been histological criteria for reflux disease: basal cell proliferation, regenerative elongation and increase in the number of epithelial papillae, increase in the number and ectasia of capillaries in the epithelial papillae, glycogenic acanthosis in basal epithelium, the presence of the so-called "Balloon cells" (acid-induced degenerative changes in basal epithelium), dilatation of the intracellular space in the parabasal areas of basal epithelium, neutrophils, eosinophils and T lymphocytes infiltration.
In recent years, in patients with GERD, Lugol solution has been applied during endoscopy (chromoendoscopy). Lugol solution is a mixture of iodine and potassium iodide which shows an affinity for glycogen in non keratinized squamous epithelium. Normal esophageal epithelium is rich in glycogen and it gradually turns black, dark-brown or green-brown shortly after application. Mucosal changes that have a small amount of glycogen, if any, will not be stained after application of Lugol solution (4) .
Aims
The aims of the present study were to:
• Analyze the frequency of H. pylori infection in patients with different form of GERD and comparison of incidence between the different groups,
• Analyze the relation between the degree of esophagitis and Helicobacter pylori infection in patients with ERD,
• Analyze the histological changes of the esophagus and cardia after the eradication therapy in patients of both groups who were positive for Helicobacter pylori,
• Compare ERD and NERD after conducting eradication therapy for H. pylori infection.
Material and methods
A prospective study conducted in the Clinic of Gastroenterology, Clinical Center Niš, included 90 patients with symptoms of gastroesophageal reflux disease. Patients were divided into two groups according to whether they have endoscopic signs of gastroesophageal reflux (ERD group), or absence of signs of reflux (NERD group). Of all patients, 52 (57.77%) were men and 38 (42.23%) were women. There were 24 men in the ERD group, and 28 in the NERD group. There were 17 women in the ERD group, and 21 in the NERD group. The average age of patients in the ERD group was 62.5 years, and in the NERD group 58.1 years. The majority of patients were in the sixth and seventh decade of life.
In all patients during the proximal endoscopy (esophagogastroduodenoscopy), we macroscopically evaluated esophageal, stomach and duodenum mucosa to the border of the descending and horizontal part of the duodenum. Macroscopic mucosal changes of the distal esophagus were measured on the basis of the distance from the Z line, and mucosal damage was classified according to the Los Angeles classification of reflux esophagitis.
In all patients during the proximal endoscopy two biopsies of the antrum and corpus were taken and four esophageal biopsies within 2 cm of the Z line. In the gastric mucosa biopsy, we investigated the presence of H. pylori infection as well as histomorphological changes by hematoxylin eosin and modified Giemsa method. In H. pylori positive patients, eradication therapy was administered for a period of ten days. After eradication of H.pylori and treatment of reflux disease for 8 weeks with proton pump inhibitors, esophagus biopsy was repeated.
Results

The incidence of H. pylori infection in patients the ERD and NERD group of the ERD and NERD group.
In the antrum, H. pylori was positive in 22 (44.89%) patients of the ERD group, in relation to the 30 (66.66%) subjects of the NERD group. H. pylori was negative in 23 (51.11%) patients of the ERD group, in relation to 15 (33.33%) patients of the NERD group. In the corpus, H. pylori was positive in 18 (40.00%) patients of the ERD group in relation to 24 (53.33%) patients of the NERD group. H. pylori was negative in 27 (60.00%) subjects of the ERD group compared to 21 (46.66%) negative subjects of the NERD group. There was no statistically significant difference in the incidence of H. pylori infection between the two groups (Graph 1).
2. The degree of esophagitis and H. pylori infection in patients of the ERD group.
In respect of H. pylori infection, there was no difference in the presence or absence of H.pylori infection and the level of esophagitis (Table 1) 3. Histological changes of the esophagus after eradication therapy in patients of both groups who were H. pylori positive After eradication therapy, in the group of patients with ERD and in the group of patients with NERD, there was a statistically significant decrease of histological findings of multiplied papilla, p = 0.00001. After eradication therapy in the ERD group, there was a statistically significant decrease of elongated papilla findings, p = 0.001. There was also a decrease in the NERD group, but with no statistical significance. There was a statistically significant decrease of basal cells hyperplasia in both the ERD group (p = 0.00001) and the NERD group (p = 0.001). There was a statistically significant decrease in histological findings of vascular dilatation in both the ERD group (p = 0.00001) and the NERD group (p = 0.002). After eradication therapy there was a statistically significant decrease in histological findings of balloon cell in both the ERD group (p = 0.00002), and the NERD group (p = 0.002). There was a statistically significant decrease in histological findings of cells maturation absence in the ERD group (p = 0.03). There was a statistically significant decrease in mitotic activity increase in both the ERD group (p = 0.00003), and the NERD group (p = 0.03). There was a statistically significant decrease of polymorphonuclear leukocytes infiltration in both the ERD group (p = 0.0001), and the NERD group (p = 0.00001) ( Table 2 ).
The degree of esophagitis after treatment
After treatment, in the group of subjects with ERD, there was a statistically significant decrease in endoscopic findings of esophagitis (2 = 22.26; p = 0.00001) ( Table 3 ). After treatment, in the group of subjects with a NERD, three patients had esophagitis. 
Discussion
H. pylori causes chronic gastritis, which can progress in peptic ulcer, gastric atrophy and gastric cancer. The role of H. pylori infection in reflux esophagitis and the relationship between reflux esophagitis and atrophic gastritis has not been elucidated yet. GERD with or without reflux esophagitis is the leading cause of discomfort in the proximal part of the digestive tract. The main mechanism of reflux esophagitis includes the reduction in basal pressure of the lower esophageal sphincter (LES), and increase in the frequency of spontaneous transient relaxation of the LES. Gastric acid is also necessary for the development of symptoms and mucosal injury. The assumption that impaction H. pylori in the LES or a local acidic secretion may affect the appearance and disappearance of reflux esophagitis is understandable. Patients with duodenal ulcer or ulcer similar symptoms have increased acid secretion and they experienced symptoms similar to reflux esophagitis. On the other hand, reducing the production of gastric acid caused by H. pylori infection and the consequent atrophic gastritis may be protective factors in the occurrence of reflux disease (5) .
In the group of patients with ERD, there is no significant difference in positive and negative findings of H. pylori infection comparing the antrum and corpus. Approximately the same number of patients has the infection both in the antrum and in the corpus. In the group of patients with a NERD there is no significant difference in positive and negative findings of H. pylori infection in the antrum and corpus. Approximately the same number of patients has the infection both in the antrum and in the corpus.
In relation to the antrum, there is a statistically significant difference in the occurrence of H. pylori infection. Twice as many patients were H. pylori positive. In the antrum, H. pylori was positive in 22 patients with ERD compared to 30 positive patients in the NERD group. H. pylori was negative in the 23 patients with ERD compared to only 15 negative patients of the NERD group. In the corpus, H. pylori infection was positive in 18 patients of the ERD group, compared to 24 positive patients of the NERD group. H. pylori was negative in 27 patients with ERD, compared to 21 patients of the NERD group. There was no statistically significant difference in the incidence of H. pylori infection between the two groups. Our results show a higher number of H. pylori infection in the antrum and corpus in patients of the NERD group than in of the ERD group. Many authors suggested that H. pylori infection is rarely present in patients with reflux esophagitis, and that the atrophic gastritis has lower level as compared to patients without esophagitis. H. pylori infection is the main cause of atrophic gastritis and decreased acid secretion. Koike at al. have shown that the infection with H. pylori is significantly lower in patients with reflux esophagitis than in patients without it. There is also a positive correlation between the presence of H. pylori and severity of esophagitis. In patients with reflux esophagitis, there is increased acid secretion, indicating a possible connection between H. pylori and its protective effect on the occurrence of GERD (6) .
Many authors suggest that H. pylori infection is negatively correlated with the occurrence of reflux esophagitis, at least in some populations. In other words H. pylori infection may protect some groups from developing reflux esophagitis. Many studies have shown that H. pylori infection is not associated with the severity of reflux esophagitis (7) . After the eradication therapy in the NERD group there were three new cases of reflux esophagitis. Many mechanisms may be involved in the development of reflux esophagitis after eradication of H. pylori infection. Eradication of H. pylori infection leads to inflammation healing in the corpus of the stomach and normalized function of fundic glands (8) . When we eradicate H. pylori, the preventive effect of the infection may disappear, allowing peptic gastroesophageal reflux.
Meta analysis summarizes the results of 20 studies and found that H. pylori negative status is associated with a significantly increased risk of GERD (9) . Some studies suggest that H. pylori positive status is rarely seen together with GERD, and if it is present, GERD symptoms are milder in contrast to H. pylori negative patients (10) .
Conclusion
1. In the NERD subjects, H. pylori infection is present more often than in the ERD group, which would support the protective role of H. pylori infection in the occurrence of reflux disease.
2. Eradication of H. pylori may be associated with transient reflux esophagitis.
3. Eradication of H. pylori infection can block the spread of atrophic gastritis and influence the regression of atrophy.
4. In patients with GERD, long-term antisecretory therapy should be implemented, H. pylori needs to be tested and eradicated, because longterm gastric acid suppression can accelerate the progression of Helicobacter pylori induced corpus atrophic gastritis.
